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Synthesis of 4-(6-azidohexyl)cyclohexane-1,2-dione)
General Information
All reactions were carried out under air in oven-dried glassware with magnetic stirring at room temperature or otherwise described below. All commercially obtained reagents were used as received. Solvents were dried and degassed from a solvent purification system. Heating was accomplished by either a heating mantle or silicone oil bath. Purification of reaction products was carried out by flash column chromatography using silica gel 60 (230-400 mesh). TLC visualization was accompanied with UV light. Concentration in vacuo refers to the removal of volatile solvent using a rotary evaporator attached to a dry diaphragm pump (10-15 mm Hg) followed by pumping to a constant weight with an oil pump (<300 mTorr). 1 H NMR spectra were recorded at 500 MHz, and are reported relative to CDCl3 (δ 7.26). 1 H NMR coupling constants (J) are reported in Hertz (Hz) and multiplicities are indicated as follows: s (singlet), d (doublet), t (triplet), m (multiplet). Proton-decoupled 13 C NMR spectra were recorded at 125 MHz and reported relative to CDCl3 (δ 77). IR experiments were recorded with neat samples on a instruments fitted with diamond ATR sample plate. High-resolution (HR) mass spectra were recorded using an ESI-TOF or otherwise described below.
Synthesis of 1-((6-Bromohexyloxy)methyl)-4-methoxybenzene (S3) 1
To a suspension of sodium hydride (60% in oil, 1.76 g, 44.0 mmol) in THF (80 mL) at 0 °C was added p-methoxybenzyl alcohol S2 (5.52 g, 40.0 mmol). The mixture was stirred at 0 °C for 1 h and 1,6-dibromohexane was added S1 (19.52 g, 80.0 mmol). The mixture was allowed to warm to room temperature and stirred for 24 h. The reaction was quenched with saturated NH4Cl and extracted with EtOAc (x3). The combined organic layers were dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure. The crude product was purified by column chromatography on silica gel (gradient hexane/EtOAc 10:0 to 9:1) to afford PMB-protected compound S3 (6.02 g, 50%) as light yellow oil. 
Synthesis of 4-(6-((4-Methoxybenzyl)oxy)hexyl)-2-oxocyclohexyl acetate (S5)
To a suspension of magnesium turnings (252 mg, 10.5 mmol) in THF (3 mL) containing a small iodine crystal were added few drops of alkyl bromide S3 (2.1 g, 7 mmol) in THF (12 mL). The mixture was heated until the reaction started. Then, the remaining S3 was added dropwise to the reaction mixture. After the dropwise addition of the starting material was completed, the mixture was heated under reflux for 2 h. This solution of Grignard reagent was cooled down to room temperature and then to -30 °C. Then, CuI (665 mg, 3.5 mmol) was added in one portion. After stirring for 15 min at this temperature, the mixture was cooled to -78 ºC and a solution of 2-oxocyclohex-3-en-1-yl acetate 2 S4 (539 mg, 3.5 mmol) in THF (5 mL) was slowly added. Once the addition was completed, the reaction mixture was stirred at 0 °C for 1 h. The reaction was quenched with saturated NH4Cl at 0 °C and extracted with Et2O (x3). The combined organic layers were dried over Na2SO4, filtered, and concentrated under reduced pressure. The crude product was purified by column chromatography on silica gel (gradient hexane/EtOAc 19:1 to 9:1) to afford the desired compound S5 (925 mg, 70%) as light yellow oil. Diastereomeric ratio of 2:1. 
Synthesis of 4-(6-Hydroxyhexyl)-2-oxocyclohexyl acetate (S6)
To a stirred, 0 °C solution of 4-(6-((4-methoxybenzyl)oxy)hexyl)-2-oxocyclohexyl acetate S5 (900 mg, 2.4 mmol) in CH2Cl2 (20 mL) and aqueous pH=7 phosphate buffer (4 mL) was added 2,6- dichloro-3,5-dicyanoquinone DDQ (1.09 g, 4.8 mmol). The reaction mixture was stirred at 0 °C for 1h. After that, the reaction mixture was quenched with saturated aqueous NaHCO3 (5 mL) and extracted with CH2Cl2 (3×10 mL). The organic layers were combined and dried over Na2SO4. The solvent was removed under reduced pressure and the residue was purified by silica gel column chromatography (hexane/EtOAc, 1:1) to give 4-(6-hydroxyhexyl)-2-oxocyclohexyl acetate S6 (602 mg, 98%) as light yellow oil. It is a mixture of two diastereomers in ratio of 2:1. 
Synthesis of 2-oxo-4-(6-(tosyloxy)hexyl)cyclohexyl acetate (S7)
To a solution of 4-(6-hydroxyhexyl)-2-oxocyclohexyl acetate S6 (256 mg, 1.0 mmol), DMAP (12.2 mg, 0.1 mmol) and pyridine (158 mg, 2.0 mmol) in CH2Cl2 (5 mL) at 0 °C was added TsCl (380 mg, 2.0 mmol). The mixture was allowed to warm up to room temperature and stirred for 24 h. The reaction mixture was quenched with water (10 mL). The aqueous phase was extracted three times with CH2Cl2 (10 mL). The combined organic phases were washed with a saturated aqueous solution of NaHCO3 and brine, dried over Na2SO4, filtered, and concentrated under reduce pressure. The residue was purified by silica gel column chromatography (gradient hexane/EtOAc 19:1 to 7:3) to give 2-oxo-4-(6-(tosyloxy)hexyl) cyclohexyl acetate S7 (315 mg, 77%) as light yellow oil. It is a mixture of two diastereomers with 2:1 ratio. 
Synthesis of 4-(6-azidohexyl)cyclohexane-1,2-dione (A)
To a solution of 4-(6-azidohexyl)-2-oxocyclohexyl acetate S8 (84.3 mg, 0.3 mmol) in MeOH (2 mL) at 0 °C under argon was added K2CO3 (103.5 mg, 0.75 mmol). The mixture was stirred at 0 °C for 15 min. Then, water (5 mL) was added to quench the reaction mixture and the aqueous phase was extracted with Et2O (10 mL x3). The combined organic phases were dried over Na2SO4. After removal of the volatiles under reduced pressure, the crude 5-(6-azidohexyl)-2-hydroxycyclohexan-1-one was obtained and used without further purification. A solution of DMSO (164 mg, 2.1 mmol) in CH2Cl2 (1 mL) was added dropwise to a solution of oxalyl chloride (133 mg, 1.05 mmol) in CH2Cl2 (2 mL) at -78 ºC. The resulting suspension was stirred for 15 min. and a solution of the crude 5-(6-azidohexyl)-2-hydroxycyclohexan-1-one, from above, in CH2Cl2 (3 mL) was added to the reaction mixture. The suspension was stirred at -78 ºC for 15 min. Then, Et3N (319 mg, 3.15 mmol) was slowly added. The suspension was warmed up to 0 °C and stirred for additional 4 h. The mixture was diluted with CH2Cl2 (10 mL) and water (10 mL) was added. The layers were separated and the aqueous phase was extracted with CH2Cl2 (3×5 mL). The combined organic portions were washed with brine, dried over Na2SO4, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (gradient hexane/EtOAc 19:1) to give 4-(6-azidohexyl)cyclohexane-1,2-dione A (24 mg, 34%) as a light yellow. This product exists as a mixture of diketone and two enols forms. 
